Abstract
Bodybuilding is a sport in which competitors are judged by their muscular appearance, 52 presenting characteristics that include extreme muscular development, very low levels of body fat, and 53 symmetrical physiques (Helms et al., 2014) . Bodybuilders generally employ two distinct phases in their 54 preparation: "Off season" (OffS), whereby the main focus is on maximizing muscle hypertrophy and 55 body mass gain, achieved primarily through altered training volumes combined with a hypercaloric diet 56 and positive energy balance (Spendlove et al., 2015; De Moraes et al., 2017) ; and a pre-competitive 57 period (PreC), lasting from 9 to 26 weeks before the competition (Rossow et al., 2013; Mitchell et al. 58 2018), when athletes focus on reducing body fat stores while maintaining fat-free mass levels specific 59 to competing in a given weight class. In this phase, bodybuilders enter a negative energy balance, 60 usually brought about by elevations in training volume, inclusion of aerobic activity and the use of 61 restrictive diets (Bamman et al., 1993; Newton et al., 1993; Helms et al., 2014; Spendlove et al., 2015) . 62 It has been demonstrated that the combined effects of severe energy restriction and intensified 63 exercise training during rapid weight loss increase oxidative stress (Rankin et al., 2006; Yanagawa et 64 al., 2010; Tsai et al., 2011) , which is known to initiate damage to cell components, an increase in 65 inflammation markers, as well as an impairment in immune function (Plunkett et al., 2010; Tsai et al., 66 2011).
67
With regard to immune function, evidence shows that the deleterious effects of energy 68 restriction-induced rapid weight loss in athletes is associated with a lower concentration of serum 69 immunoglobulin (Ig) (Ohta et al., 2002; Umeda et al., 2004) , and despite one study that found no major 70 alterations in serum Ig levels between professional bodybuilders in OffS and controls non-athletes 71 (Naghib et al., 2012) , most research examining the effects of rapid weight loss and biomarkers of immunosuppression (Gleeson, 2016) . Although some studies involving bodybuilders have reported that 84 vigorous training regimens and dietary restrictive practices are associated with negative outcomes such 85 as compromised force-generating capacity (Mäestu et al., 2010; Rossow et al., 2013) , elevations in 86 cortisol, and reductions in testosterone levels (Mäestu et al., 2010) , the effects on blood biomarkers of 87 oxidative stress during a preparation period are currently unknown. 88 Another phenomenon observed in preparation for bodybuilding competitions is an alteration in 89 mood states. Although research indicates associated negative mood alterations (Newton et al., 1993;  90 Rossow et al., 2013) , the data in these studies were collected during different periods prior to 91 competition. Moreover, the diets comprised different macronutrient proportions, which have been 92 shown to differentially affect mood states (Helms et al., 2015) . Thus, the effect of OffS and PreC 93 training on mood states needs further investigation. 94 The aim of this study was to describe the habitual food intake of amateur bodybuilders, 95 evaluating the adequacy of nutrient intake in relation to current recommendations and determine 96 whether intake is associated with oxidative stress markers, mood states, recovery, and perceived stress.
97
A second purpose was to assess whether oxidative stress was associated with serum immunoglobulin 98 and upper respiratory tract infection (URTI) severity. Consequences consisting of 4 items. The instrument comprises 65 items rated on a 5-point Likert-type scale (ranging 146 from 0 = "no" to 4 = "extremely"). Participants answered the questionnaire as to, "How have you been 147 feeling during the past week, including today?" Total mood disturbance was determined by the sum 148 score of the negative dimension subtracting the score of the positive dimension vigor and then adding 149 the value "100" (Morgan et al., 1987) .
150
The Recovery Stress Questionnaire for Athletes (RESTQ-Sport), translated and validated to 151 Brazilian Portuguese (Costa and Samulski, 2005) , was assessed for measurements of simultaneous 152 frequency of the actual stress with the frequency of recovery-associated activities. RESTQ-Sport 153 includes 76 items distributed in 19 scales (10 related to stress and nine related to recovery). Each scale 154 contains four items evaluated by a 6-point Likert-type (ranging from 0 = "never" to 6 = "always").
155
Final scores were calculated as the sum of the stress-related scales (ΣS) and recovery (ΣR), and the 156 difference between ΣR and ΣS.
Questionnaire of Symptoms of Upper Respiratory Tract Infection (URTI)

159
The Portuguese version of the WURSS-2120 questionnaire [25] was applied in each training 160 period. The severity of reported symptoms was rated on the following 7-point Likert-type scale: 1 (very 161 lightly), 3 (lightly), 5 (moderately) and 7 (severely). When a symptom was absent, the item was filled 162 in with 0 (zero). A general symptom score was calculated as the sum of total severity scores (ten 163 questions about symptoms and the nine involving limitations) and collectively considered as "severity" 164 (Moreira et al., 2009 The drop in absorbance values was followed at 240nm. The enzymatic activity was calculated by the D r a f t The training characteristics employed by athletes (Table 1) indicate that total training volume 243 was higher in the PreC and that this finding extends to both resistance training and aerobic exercises.
244
Regarding the use of pharmacological agents, 11 bodybuilders in OffS, and 15 in PreC, 245 respectively, reported anabolic steroids usage at the time of data collection. Two bodybuilders used 246 pharmacological agents to increase lipolysis (ephedrine) and this usage increased in PreC, as 14 247 athletes reported consumption of clenbuterol and/ or ephedrine. In addition, two athletes in OffS, and 248 five athletes in PreC, reported the use of growth hormone.
249
Drugs that were taken in the OffS are as follows: oxymetholone (n=3), methandrostenolone 250 (n=4), testosterone cypionate (n=5), testosterone propionate (n=9), testosterone phenilpropionate (6), 251 nandrolone decanoate (n=6), testosterone suspension (n=6), trenbolone acetate (n=8), boldenone (n=8).
252
The following drugs were taken in the PreC period: stanozolol (n=11), oxandrolone (n=4) presented in general, a positive energy balance (see Table 2 ). In contrast, during the PreC all athletes 260 maintained an energy deficit and 95% had a deficit exceeding 500kcal/day.
261
Regarding protein consumption, the mean reported daily intake during the OffS was 262 237.4±61.1g, corresponding to 23.6±5.2% of total energy intake. During PreC, protein intake decreased 263 slightly to 205.0 ±54.6g corresponding to 36.6±9.7% of the total energy intake. 264 The carbohydrate intake of the athletes during the OffS was 560.1±89.8g, corresponding to 265 54.1±9.6% of the total energy intake. During the PreC, the athletes reported a carbohydrate intake of 266 277.1±82.3g, corresponding to 48.6±10.6% of the total energy intake; this represents a reduction in 267 intake of ~50% PreC compared to OffS.
268
The mean reported fat intake during OffS was 1.1±0.4g/kg/day (22.4±8.9% of total energy 269 intake), decreasing to 0.48±0.2g/kg/day (14.8±5 of the total energy intake) during the PreC.
270
The mean daily intake of micronutrients is presented in Figure 1 . There was no effect of training phase on antioxidant enzymes CAT, GR 296 or SOD (Fig. 1A, 1B, 1C ). Oxidative damage markers TBARs and carbonyl protein (Fig. 1D, 1E ) were 297 increased during PreC (32% and 27%, respectively), accompanied by a reduced TAS (-26%) (Fig. 1F ) 298 and mainly TBARS/TAC (60%) (Fig. 1G) , as well as an increase in CK values (45%) (Fig. 1H ).
299
TNF-α was increased fourfold during the PreC ( Fig. 2A) , but there were no major alterations in 300 IL-1β levels between training phases (Fig. 2B) . In regard to symptoms of URTI, the results suggest that 301 athletes were most likely to acquire infections of the upper respiratory tract during the PreC (Fig. 2C ).
In regard to serum Igs, results showed that IgG was reduced ~8% in comparison to OffS, 303 showing a trend toward a decrease in PreC (p=0.08) (Fig. 2D ) without major changes in IgA and IgG 304 levels ( Fig. 2E, 2F ). Together, these data indicate that weight loss was primarily achieved via energy restriction. Bodybuilders in the present study reported an intake of fruits and vegetables equivalent to 1.3 and 2.8 378 servings/day, respectively, in PreC. These data are lower compared to those reported by Vega and 379 Jackson (1996) , where mean intakes were 3.4 for fruits and 3.6 servings/day for vegetables. Moreover, 380 75% of the athletes consumed less than 2 servings/ day of fruits and 85% of the athletes consumed less 381 than 4 servings/ day of vegetables. This may explain, at least in part, the low antioxidant intake. period rather than immediately before competition. Because data from our study were collected 3 to 5 399 weeks prior to competition, there is a possibility that an increase in immunoglobulin could not be 400 detected. It is interesting to note that in the studies with judokas, the majority of weight loss occurred in 401 the week prior to competition, indicating rapid and aggressive weight loss, which may have 402 exacerbated the reduction in serum immunoglobulin levels.
403
In addition to the negative physiological effects observed in PreC, a worsening in mood states 404 was also noted. Bodybuilders in OffS exhibited higher vigor scores with low levels of negative mood 405 scores (tension, depression, anger, fatigue and confusion). This is characterized by an "iceberg profile", 406 which has been proposed to be a predictor of performance (Morgan et al., 1987) . However, the iceberg 407 profile was not maintained in PreC, similar to previously reported results in bodybuilders 6 weeks prior 408 to competition (Newton et al., 2003) and one month before competition (Rossow et al., 2013) . The present study had several limitations. Firstly, data were collected at only one time-point in 414 each training phase whereby diets were assessed over a 3-day period; this may not reflect dietary 415 practices over a longer period of time, particularly with respect to micronutrient intake (Burke, 2015) . 416 Second, plasma concentrations of micronutrients were not measured. However, it is interesting to note 417 that serum antioxidant micronutrient levels were not associated with dietary intake in athletes 418 (Machefer et al., 2007; Reljic et al., 2015) . Third, the fact that some athletes reported anabolic steroid 419 usage may have influenced the results, limiting comparisons with more recent investigations conducted 420 in "drug-free" athletes (Rossow et al., 2013; Robinson et al., 2015; Mitchell et al., 2018) . 421 Further studies assessing long-term diets and endeavoring to track dietary changes from 422 emerging strategies such as "carbocycles" or "refeed days" are needed to extend our results to a larger 423 population of bodybuilders (Mitchell et al., 2017) . Additional studies are also need to explore the use of 
Conflict of interests
445
The authors declare no conflict of interests. Yanagawa, Y., Morimura, T., Tsunekawa, K., Seki, K., Ogiwara, T., Kotajima, N., et al. 2010. 579 Oxidative stress associated with rapid weight reduction decreases circulating adiponectin Sport stress 4.5 ± 0. 
